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Bronchogenic cysts are congenital anomalies of the bronchial tree that are often asymptomatic at presentation in adults. Management of asymptomatic bronchogenic cyst in this population remains controversial. Eighteen patients with bronchogenic cysts were treated at our institution since 1975. At initial presentation, 10 patients (56 percent) were asymptomatic and 8 (44 percent) were symptomatic. Cough and pain were the most frequent symptoms. Two patients presented with potentially serious complications, one with respiratory distress from airway compression and the other with infection and airway fistulae. Chest radiographs were abnormal but nondiagnostic in 17 out of 18 (94 percent) patients. Chest computerized tomography (CT) scans were abnormal in eight of eight (100 percent) patients, but they confirmed the benign cystic nature in only five of eight (62.5 percent) . Overall, considering the use of all imaging modalities and clinical suspicion, bronchogenic cyst was considered in the preoperative differential diagnosis in only 11 clinical importance and could be followed up. [15] [16] [17] Conversely, more recent studiesl8-22 suggest these cysts are frequently symptomatic in the adult. Sur Eight patients (44 percent) were symptomatic at initial presentation with a mean age of 38 years (Table 2). Cough and pain were the most common symptoms. The pain was located in the chest and back in two, chest and epigastrium in one, chest and shoulder in one and chest alone in two. One patient presented with acute respiratory distress, stridor, and hypoxemia from airway and vascular compression. Most symptomatic patients had more than one symptom.
Five (63.5 percent) of the symptomatic cysts were mediastinal and three (37.5 percent) were intraparenchymal. The mediastinal cysts were located in the anterior mediastinum, (3) in the middle medi- (2), bronchoscopy (7), two dimensional echocardiography (2), transesophageal echocardiography (2) (Fig 1) , and FNA (6) . Table 3 shows the sensitivity and clinical use of the commonly used imaging modalities. The chest radiograph was abnormal but nondiagnostic in 17/18 (94 percent) patients (Fig 2) . Chest radiographs were helpful in defining the location, size, and contour of the lesion. Based on the chest radiographic appearance, bronchogenic cyst was considered in the preoperative differential diagnosis in nine (50 percent). The chest CT scan was abnormal in eight of eight (100 percent) patients evaluated since 1977. The CT scanning was helpful in further delineating the location, relation to adjacent structures, and differentiating the abnormality from vascular structures. Using Kuhlman's criteria29 to define a benign cyst (Fig 3) , the CT scan was strongly suggestive of a benign cyst in five (62.5 percent). Bronchogenic cyst was considered in the preoperative diagnosis in seven (87.5 percent). The chest tomogram, performed before the availability of CT, was abnormal in all four patients (100 percent), but suggested a benign cyst in only one. Considering all the above imaging modalities, bronchogenic cyst was included in the preoperative differential diagnosis in 11/18 (61 percent).
Six patients in this current series had FNA. Three had a transbronchial FNA via a flexible bronchoscope and all three had bronchial epithelial cells in their specimens. By comparison, only one of three patients had bronchial epithelial cells in a transthoracic FNA specimen. One had cells suspicious for carcinoid. To further examine the diagnostic utility of finding bronchial epithelial cells on a needle aspirate, we looked at ten consecutive transbronchial FNA and ten transthoracic FNA in patients with diagnosis other than a bronchogenic cyst. Nine (90 percent) of these ten transbronchial specimens and four (40 percent) of ten consecutive transthoracic FNA specimens had bronchial epithelial cells indicating poor specificity.
Management
Seven of the eight patients who were symptomatic Surgical resection was required ultimately in the three remaining asymptomatic patients who developed symptoms. The three patients developed cough with increasing cyst size at 10 years, recurrent infection with development of a right bronchial fistula at 3 years, and persistent pain after FNA at 11/½ years respectively. notomy in 3, and a cervical mediastinoscopy in 1. The four patients with parenchymal cysts underwent lobectomies. The size of the cyst at surgery ranged from 3 to 10 cm (mean 6 cm). Operative difficulties were encountered in 7/11 (64 percent) of patients who were symptomatic at the time of surgery. Surgical resection in these patients was complicated by marked pleural or mediastinal adhesions (3), adhesions and compression of mediastinal structures (2), extensive pericystic adhesions and cyst-airway fistula (1) , and origin in the muscularis propria of the esophageal wall (1).
Although two of seven asymptomatic patients had nonpatent communications with the tracheobronchial tree, operative difficulty was described in only one patient who had a cyst in the posterior mediastinum with partial involvement of the esophageal wall. Despite a trend toward more operative difficulty occurring in the symptomatic as compared with the asymptomatic patient, this difference was not significant statistically (Fisher's exact test, p=0.0656).
Operative and Postoperative Complications
No operative or postoperative mortality occurred. Three out of the 11 patients (27.3 percent), who were symptomatic at the time of surgery developed complications (Table 4) . One patient with a large middle mediastinal cyst and extensive pericystic adhesions developed a phrenic nerve paresis. The patient with esophageal involvement who required an intercostal muscle patch of the esophageal bed subsequently developed an esophageal stricture and ossified esophageal wall. He ultimately required esophagectomy 10 years after the initial surgery. A third patient who initially had surgery at an outside hospital for an infected cyst with cyst airway fistula requiring resection and closure of the fistula, developed recurrence of the cyst, infection, and two additional bronchial fistulae (Fig 4) . The excision of the cyst required a partial pericardiectomy, sleeve resection of the right mainstem bronchus, and pleuropericardial fat wrapping of the bronchial anastomosis. The recurrence series presented with potentially life-threatening complications. One patient arrived with acute respiratory distress from airway compression and the other presented with signs of infection and right mainstem bronchial fistulae.
A variety of conditions are considered in the differential diagnosis of both parenchymal and mediastinal bronchogenic cysts. With parenchymal cysts, the differential diagnosis includes neoplasms, granulomas, hematomas, vascular malformation, lung sequestration, lung abscesses, infected bullae, and hydatid cysts.55 The differential diagnosis of mediastinal bronchogenic cysts includes metastatic tumor, lymphoma, teratoma, neurogenic tumors, embryonal sarcoma, inflammatory lymphadenopathy, pulmonary sequestrations, hemangiomata, lipoma, and neuro-enteric, pericardial, or esophageal duplication cysts.21 Classically, the chest radiograph reveals a rounded, well-demarcated, noncalcified mass with a homogenous "water density."23 Unusual radiologic features caused by air trapping, infection, or rupture of the cyst with development of an air fluid level, a lobulated contour, or variations in the density of the cyst caused by calcification, surrounding atelectasis or pneumonia may contribute to diagnostic uncertainty. 21 The limitations of the chest radiograph were underscored in this series where a bronchogenic cyst was considered in the differential diagnosis in only 50 percent of cases despite the presence of a radiographic abnormality in 94 percent. Similarly, in a review of multiple series by Haddon and Bower,23 the possibility of a bronchogenic cyst on the basis of the chest radiograph alone was considered in only 20 percent to 77 percent of the patients.
The CT scan provides better definition of the cyst and has eliminated virtually the need for other radiographic studies.21"23'56 Classically bronchogenic cysts are of water density (0-20 Hounsfield units); however, in the presence of infection or in those with a variable protein and calcium content, the density may be higher, falling into the solid tissue range23-25 and thereby increasing the diagnostic uncertainty. In this series, the CT scan was abnormal in all cases (eight of eight, 100 percent), but suggested a classic benign cyst in only 50 percent of the cases. Based on the CT appearance, however, bronchogenic cyst was considered in the differential diagnosis in 87.5 percent of the cases. Combining all imaging modalities, bronchogenic cyst was considered in the preoperative diagnostic differential in 61 percent of our patients. In the series reported by Cartmill et al,21 a preoperative diagnosis was reached on radiologic grounds in only 9/20 patients (45 percent)
The increased use of CT scans has fueled the management debate. Pugatch et al16 followed up 4 asymptomatic patients who met CT criteria for a benign cyst for a period ranging from 6 months to 3 years. 16 No patient developed symptoms and the authors suggested similar asymptomatic patients could be followed up conservatively. This conclusion is not supported by St. Georges et a122 where 24/37 (65 percent) of the asymptomatic patients required surgery when the bronchogenic cyst enlarged or became symptomatic over a period of 6 months to several years. In our series, all 3 asymptomatic patients who were followed up clinically for 11/2 years to 10 years eventually required surgery because of the development of symptoms or cyst enlargement. Both series suggest that the asymptomatic patient remains at risk for the development of symptoms and complications. Management recommendations cannot be based on short-term follow-up.
The diagnosis of thoracic masses has been advanced by the introduction of FNA 65 In summary, based on our series and literature review, we can conclude that in adults (1) asymptomatic bronchogenic cysts may become symptomatic with time; (2) bronchogenic cysts may be associated with potentially serious complications; and (3) since a confident preoperative diagnosis is not always possible and resection of symptomatic cysts may be associated with greater operative difficulty and more operative/postoperative complications, we favor excision of all suspected bronchogenic cysts in operable candidates.
